To determine whether the way in which information on benefits and harms of long-term hormone replacement therapy (HRT) is presented influences family physicians' intentions to prescribe this treatment.
I
n the medical literature, the results of clinical trials of preventive treatments are commonly reported in relative rather than absolute terms. For instance, the abstract of a paper by the West of Scotland Coronary Prevention Study Group on the effects of pravastatin in the primary prevention setting reports the study results only in relative terms-a 31% relative reduction in the frequency of definite coronary events with treatment. 1 This proportional reduction is equivalent to an absolute risk reduction of 2.4% over 5 years. This represents a requirement to treat 42 middle-aged men for 5 years to prevent a single coronary event. This latter expression of the result is the number needing to be treated (NNT).
Although the relative risk has been shown to be the most stable estimate of a treatment effect across a series of studies, it does not adequately convey information about the magnitude of the benefits and harms of the intervention. 2 The main disadvantage of reporting treatment effects as relative risk, or relative risk reduction when the treatment decreases risk of the event of interest, is that this statistic does not distinguish between groups of patients at different baseline risks. [3] [4] [5] Thus, a constant relative risk can translate into a range of reductions in absolute risk, depending on the baseline (untreated) probability of the outcome of interest. If participants in a trial had a 10% chance of dying, and this was halved by treatment (50% relative reduction in risk), the absolute reduction in risk would be 5%, and 20 such individuals would have to be treated to avoid 1 death. In contrast, the same relative reduction in risk in a population with a baseline mortality of 1% is equivalent to an absolute risk reduction of 0.5%, and 200 would have to be treated to avoid a death.
There is evidence to suggest that the way information is presented (information framing) can influence perceptions about the worth of a treatment. [6] [7] [8] [9] [10] [11] [12] This is most important when long-term preventive treatment is being offered to subjects at low risk of disease outcomes. Enthusiasm for prescribing appears to be higher when information on the treatment benefits is presented as relative risks than when the same information is presented as reductions in absolute risk, 4 or as the NNT in order to prevent a harmful outcome. 5, 7, 8 The management of hyperlipidemia has been the subject of most of the published studies of the effects of information framing on doctors' prescribing intentions. 4, 5, 8, 9 In these studies, the clinical context was kept simple. There was no attempt to replicate the complexity of "real world" decision making.
In the present study, we have investigated the effect of information framing on enthusiasm for prescribing long-term hormone replacement therapy (HRT). This study differed from most published studies by asking participants to consider simultaneously the benefits and harms of therapy in response to different scenarios. We hypothesized that physicians who received information regarding the putative benefits of long-term HRT (reduced rates of hip fractures and myocardial infarction) expressed in terms of relative risks would report a stronger intention to prescribe than those who received information expressed in the form of NNT. We were interested in the extent to which framing effects varied across different clinical scenarios, particularly when physicians were asked to weigh both benefits and potential harms of treatment when making their recommendations.
METHODS
The design of this study included a baseline survey of all family physicians working in a defined geographic area. Those who responded were randomized to one of three intervention groups, and a follow-up questionnaire was posted together with some information about the benefits and harms of long-term HRT expressed in different ways.
Study Subjects
All family physicians working in the Lower Hunter area of New South Wales, Australia, were invited to participate in the study, which was approved by the Ethics Committees of The University of Newcastle and Hunter Area Health Service.
Questionnaire
We designed a questionnaire to measure physicians' demographic characteristics, as well as their current prescribing practices and intention to prescribe long-term HRT for different hypothetical patients, who had different baseline risks of the outcomes of interest. Hormone replacement therapy was defined as an estrogen preparation used alone, or in combination with a progestogen, as determined by the clinician.
The intentions of physicians to prescribe long-term therapy were investigated in seven clinical scenarios (Appendix A) describing patients at varying levels of risk for developing osteoporosis, coronary events, or breast cancer. Participants were not provided with numerical values for the risks of these outcomes but were left to infer these from the clinical descriptions. All of the women described in the scenarios were postmenopausal, and no mention was made of hysterectomy. Pilot data indicated that physicians were positive about the benefits of treatment in preventing osteoporotic fracture. We were interested in the impact of information framing when doctors had to consider simultaneously the benefits and harms of therapy. There is a high level of awareness of the risk of endometrial cancer with unopposed estrogen therapy and of the protective effect of progestogens. Consequently, we chose to highlight the risk of breast cancer in these scenarios and in the information-framing exercise. Our primary interest was whether the effects of framing on intention to prescribe would be lost when the spectre of breast cancer was raised. We reasoned that if we could show blunting of the framing effect in the situation in which physicians were most enthusiastic about HRT (i.e., prevention of osteoporotic fracture), then the modulating effects would be expected to extend across situations in which baseline enthusiasm for treatment was less. Figure  1 summarizes the combination of risk factors portrayed in the scenarios.
The physicians were asked to rate their intention to prescribe to the patients described in the scenarios. Responses were measured on a 7-point Likert scale ranging from "definitely no" to "definitely yes"; the midpoint of the scale allowed participants to indicate uncertainty over whether or not they would recommend long-term HRT to the patients described. The instructions to the physicians emphasized that none of the patients described in the clinical scenarios had preference for or against HRT, and that all would comply with their decision.
Baseline Survey
Copies of the questionnaire, as well as a cover letter with a brief explanation of the design and purpose of the study, were sent to all family physicians working in the Lower Hunter area. They were told that respondents would receive a summary of the best evidence on the long-term benefits of HRT in prevention of hip fracture and coronary events and on the risk of developing breast cancer, but they were not told that they would receive the information in one of two formats (expressed in terms of relative risk or NNT), derived from the same data sources, or that they might be in the control group, in which case they would receive information at the end of the study.
Information Sources
In the absence of randomized trials with clinical outcomes of interest, we relied on observational studies to provide estimates of the relation between estrogen use and the risk of hip fractures, myocardial infarction, and breast cancer. [13] [14] [15] [16] [17] In the case of hip fracture, we found the estimates FIGURE 1. Family physicians' baseline intentions to prescribe long-term hormone replacement therapy for each clinical scenario in the intervention and control groups. RR indicates relative risk; NNT, number needing to be treated. JGIM of estrogen effect from case-control and cohort studies to be different, with nonoverlapping confidence intervals. Accordingly, separate pooled estimates within the two study types were derived using a fixed effects model and presented to participants as a range of values representing possible reductions in the risk of hip fracture that might be expected with estrogen therapy. 18 For the sake of consistency, the data on myocardial infarction and breast cancer were treated the same way.
The data suggested that treatment with HRT might result in a relative decrease of between 39% and 69% in the incidence of myocardial infarction, a relative decrease of between 15% and 43% in incidence of hip fracture, and a relative increase of between 9% and 25% in the incidence of breast cancer compared with not using HRT. This work was completed before the publication of an individual patient data meta-analysis of breast cancer and HRT. 19 However, our estimates were in good agreement with those reported (a relative increase of 9% in breast cancer with "ever use" of HRT from prospective studies, and 15% or 27% relative increases in case-control studies with population or hospital controls respectively). 19 This study was completed before the recent publication of the HERS trial, which has raised doubts about the benefit of medium-term HRT in terms of reduced risk of coronary events. 20 Estimates of relative risk from the published literature were translated into absolute differences and expressed as NNT (the inverse of the absolute difference) by applying them to age-specific population incidence rates for myocardial infarction, hip fractures, and breast cancer for New South Wales. A time frame of 10 years was used, and two ages of commencement of this therapy (50 and 60 years of age) were considered.
Intervention and Follow-up
Subjects who returned the first questionnaire were allocated randomly to three groups. The unit of randomization was the practice, rather than the individual physician. Within strata defined by practice size, block randomization was used to assign each practice to an intervention or control group.
One group (the relative risk group) received information on the long-term effects of HRT expressed in terms of relative risk decreases or increases in risk of hip fracture, myocardial infarction, and breast cancer (Information Sheet 1 in Appendix B). The second group received information, presented as the NNT for 10 years (for women of 50 and 60 years of age) in order to prevent one hip fracture or myocardial infarction, or cause one more case of breast cancer (Information Sheet 2 in Appendix B). The third group received no material and served as control subjects. These subjects received copies of the information after the study was completed.
The information sheets were sent to the intervention groups approximately 4 weeks after the baseline questionnaires were returned. A second identical questionnaire was sent to participants to be completed after the information sheet had been read. The control group received only the two identical questionnaires spaced by approximately 4 weeks.
Statistical Analysis
The analyses were performed with SAS (Cary, NC) and STATA (College Station, TX) software. Analysis of possible differences in physicians' demographic and practice characteristics between the three randomized groups were tested using the 2 
The changes in intentions to prescribe HRT to patients described in the seven hypothetical clinical scenarios before and after the intervention were assessed for individual physicians as a change in ratings between baseline and follow-up. Subjects were classified as becoming less likely to prescribe, becoming more likely to prescribe HRT than previously, or showing no change. Proportions of physicians in each of the three change categories were compared across the three groups using a 2 test and polytomous logistic regression. The results of the polytomous logistic regression were identical to those from binary logistic regressions taking each category of "change" relative to that of "no change". The effects of clustering were checked using the binary logistic regressions with practice as the cluster variable (Stata Statistical Software Release 5.0, Stata Corp., College Station, Tex, 1997). Because the majority of practices had only one or two physicians participating (average practice size was 1.5), the results of the analyses with and without clustering taken into account were almost identical. For simplicity, the results of the analysis that ignores clustering are presented.
RESULTS
The initial mailing included all 398 family physicians working in the Lower Hunter area. Of these, 243 returned the baseline questionnaire and were randomized into three groups. Two hundred fifteen (88%) of these completed the intervention phase of the study. There were no significant differences between respondents and nonrespondents in the intervention phase (data not displayed). The characteristics of subjects in the three study groups were similar (Table 1) .
Baseline Intentions to Prescribe Hormone Replacement Therapy
There were striking differences in stated intention to prescribe hormone therapy to the women described in the seven hypothetical scenarios (see Fig. 1 ). There was ambivalence toward prescribing to women described as having no risk factor for developing hip fracture or myocardial infarction. Intentions to prescribe were highest for women described as being at moderate or high risk of hip fracture. There was less (but still considerable) enthusiasm for prescribing to women described as being at moderate or high risk of myocardial infarction. The coexistence of risk factors for breast cancer had a negative effect on intentions to prescribe HRT to women at moderate or high risk of developing hip fracture.
Effects of Information Framing on Intentions to Prescribe Hormone Replacement Therapy
The baseline intentions to prescribe HRT to the patients described in the scenarios were similar across the three groups (see Fig. 1 ).
In six of seven scenarios, there was a trend for both control subjects and the relative risk group to become more likely to prescribe HRT during the study (Table 2) . For each of the seven clinical scenarios, comparison between the three study groups showed that the physicians who received the information as NNT had the highest proportion reporting themselves as "less likely", and the lowest proportion reporting themselves as "more likely", to prescribe hormone therapy (Table 2) . However, the overall effects were small, and in four scenarios these differences did not reach statistical significance. The smallest effect of information framing was seen in the two scenarios that required physicians to consider both the benefits of HRT and the potential harm, in the form of an increased risk of breast cancer. The p values were similar from the 2 test (reported in Table 2 ), the polytomous logistic regression, and the binary logistic regressions with and without clustering taken into account (data not shown).
Pairwise comparisons revealed differences between the scenarios. For cases at moderate or high risk of hip fracture (scenarios 2 and 3), a larger proportion of the NNT group relative to control subjects became less likely, with correspondingly smaller proportions becoming more likely, to prescribe HRT. For scenario 2, a larger proportion of the relative risk group showed no change in prescribing intentions. When the scenario described a woman at high risk of myocardial infarction, a significantly smaller proportion of the NNT group became more likely to prescribe relative to the control group.
DISCUSSION
This study confirms previous findings that physicians view interventions in a more positive way when information on their benefits is presented in relative rather than in absolute terms. However, the overall effect of information framing was smaller than has been observed in other studies, 6, 7, 9, 10 and was inconsistent across different clinical scenarios.
The study differs in a number of respects from previous work. First, we included a control group who received no information but were asked to respond to the scenarios on two occasions. This group tended to increase their intention to prescribe during the study, as did the group who received the information framed as change in relative risk. The change in intention to prescribe in the control group may be an effect of involvement in the study or may be due to other activities focusing on use of HRT that were occurring over the study period. This clearly illustrates the need for a control group. For scenarios describing women at risk of myocardial infarction, there were no differences between the control and relative risk groups, and the majority of the relative risk group did not change their prescribing intentions for scenarios describing risk of hip fracture. This possibly indicates a conditioning effect of repeated exposure to claims regarding the benefits of HRT for hip fracture being expressed in relative terms. Most coverage of the issue in the lay and medical press in Australia seems to have taken this form. In contrast, physicians may have been less aware of the evidence of a claimed beneficial effect of estrogens on the cardiovascular system, as their baseline intention to treat was less than for prevention of osteoporosis. This may explain the increased intention to prescribe to the women described as being at high risk of myocardial infarction after exposure to the information expressed in relative terms. In contrast, the doctors who received the estimates framed as NNT displayed lower enthusiasm for prescribing than the control group across all scenarios, and these differences were statistically significant for the scenarios describing women at moderate or high risk of hip fracture.
Another difference between this and most other studies was that we asked participants to consider simultaneously the benefits and potential harms of therapy when making a decision to prescribe. With the two scenarios that described women at moderate to high risk of developing breast cancer, the impact of information framing was small and could have occurred by chance. It was noticeable that intention to prescribe to women at high risk of breast cancer (scenarios 6 and 7) increased in only small proportions of respondents-the majority becoming less likely to prescribe, or not changing their intentions. This suggests that doctors are "risk averse" when they are asked to consider the adverse consequences of their actions, and in such situations the way the information is framed may have little impact.
We have recently completed a systematic review of the literature on the importance of framing in relative rather than absolute terms. 21 The design of many of the studies has been suboptimal. All have involved some element of within-subject comparison. Consequently, the response to one information frame may be conditioned by recent exposure to the other frame. It is uncertain what effect this will have had, but our opinion is that it may have exaggerated responses and may have led to an overestimate of the true impact of information framing. The lack of control groups who received no intervention is another concern. In our trial, we measured changes in intention scores within a prospective parallel group design. The pattern of change in the control group was similar to that in the relative risk group in several of the scenarios. Previous studies have not determined the baseline intention to prescribe. Although they were able to conclude that the rating of effectiveness, or likelihood of prescribing, was greater when information was presented in relative rather than in absolute terms, it is unclear whether this was because of an increase in intention in one group, a reduction in the other, or a combination of these trends. The present study suggests that the main effect is a reduction in intention when information is presented in absolute terms and baseline event rates are low.
Criticisms can be made of the wording used to present information in this and other studies. Specifically, the word "relative" has been used inconsistently. 6, [8] [9] [10] [11] [12] In pilot testing our information package, we found confusion regarding the meaning of the term "relative" in the context of the study and dropped it. We preferred alternative wording that implied a comparison of the risk in the treated group with a nontreated group (see Appendix B). Some participants may have concluded that the relative risk reduction quoted in the information package was a large absolute reduction in risk, and such a misinterpretation may have affected other studies of information framing. 6, [8] [9] [10] [11] [12] Information-framing studies have often failed to control for time preference, and this is also a criticism of the present study. [7] [8] [9] [10] 12 The tendency has been to mention the duration of therapy that is necessary to achieve the absolute benefit, but not to mention it when describing the benefits in relative terms. Consequently, participants may have concluded that the relative benefit was immediate, while the absolute benefit was deferred. These factors could contribute to the negative impact of absolute risk presentations.
In conclusion, the way information is framed has an impact on intention to prescribe long-term HRT. However, the magnitude of the effects of information framing appears to be less than that reported in previous studies. In part, this may be a consequence of the design of some of these studies, but it is also likely to be due to the more complex clinical situations that we presented to the participants in this study. In particular, the effects of information framing on the use of preventive therapies may be small when doctors are asked to contemplate the harmful effects of their interventions.
